Let M be an H-umbilical submanifold of an almost Hermitian manifoldM. Some relations expressing the difference of bisectional and of sectional curvatures ofM and of M are obtained. The geometric notion of related bases for a pair of oriented planes permits to write the second members in a completely geometrical form. When the planes are not orthogonal, more simple formulas are obtained. The paper ends with a remark, concerning the vector field JH, and some special cases.
The planes p, q are said to be orthogonal, if there exists in p (in q) a line (1-dimensional subspace) orthogonal to q (to p). In particular, p, q are strictly orthogonal, if any line of p (of q) is orthogonal to q (to p).
Let A, Λ, p be a vector, a line, and an oriented plane of V , respectively. We denote by A Λ and A p the vectors obtained by orthogonal projection of the vector A on the line Λ and on the plane p. It is easy to check that, if L is a unit vector of Λ and X, Y is an orthonormal oriented basis of p, we have
1)

A p = g(A, X)X + g(A,Y )Y . (2.2)
It is worth remarking that A Λ and A p do not depend on the orientation of Λ and p.
Related bases.
The main tool occurring in the proofs of this paper is the geometric notion of related bases for a pair p, q of oriented planes of V (see [8, Section 6] ). Two oriented orthogonal bases X, Y and Z, W of p and q, respectively, are said to be related bases, if we have
The existence of related bases can be proved by an elementary calculation.
Starting from a pair of related bases of p, q and considering suitable rotations of k(π /2) (k = 0, 1, 2, 3) of these bases in p and in q, we obtain 8 pairs of related bases for p, q, that will be regarded as equivalent in the sequel.
A simple investigation shows that when |g(X, 
Since we have (cf. [7, (4) , page 149])
we can write | cos pq| = cos α m cos α M .
We introduce also the symmetries σ p : p → p, σ q : q → q defined by 5) and useful in the sequel. We assume now that
It is easy to show that any line of p (or q) forms the same angle α The assumption on H implies that for any U of the open covering we have λ ≠ 0 or µ ≠ 0 almost everywhere in U . So, from the first row of (4.1) we derive that almost everywhere on U there exists a non-null tangent vector e 1 , such that Je 1 results to be orthogonal to M. This leads to the conclusion.
The submanifold M is called Ꮿ-regular if for any U of Ꮿ we have µ ≠ 0 almost everywhere in U . It is now worth remarking that if M is Ꮿ-regular, then M is almost everywhere antiholomorphic (almost everywhere totally real).
Let x be a point of U where µ ≠ 0, then by virtue of (4.1) the fields e 1 ,...,e m at x are such that the fields Je 1 ,...,Je m at x belong to T x (M) ⊥ . Consequently, we have
JT x (M) ⊂ T x (M)
⊥ and this proves the statement.
We complete the section remarking that at any point x of U where H ≠ 0 and for any pair X, Y of vectors of T x (M) we have
B(X, Y ) = αg(JX, H)g(JY , H)H + βg(H, H)g(X, Y )H + βg(H, H) g(JX, H)JY
where
Of course in (4.3) and (4.4), the second fundamental form B, the mean curvature field H, the Riemannian structure g, and the almost complex structure J are considered at the point x and the functions λ, µ are evaluated at x.
As in the case considered by Chen in [2, 3] , relation (4.3) is an easy consequence of condition (4.1).
A first curvature relation.
Our aim now is to obtain some information about the curvature of the H-umbilical submanifold M. The basic facts about sectional and bisectional curvatures are recalled in [7] .
Consider first the classical Gauss formulã 
= δ g(H, H) 2 g(X, W )g(JY , H)g(JZ, H) + g(Y , Z)g(JX, H)g(JW , H)
− δ g(H, H) 2 g(X, Z)g(JY , H)g(JW , H) + g(Y , W )g(JX, H)g(JZ, H)
− β 2 g(H, H) 3 g(X, Z)g(Y , W ) − g(X, W )g(Y , Z) , (5.2) where δ = β(α + β).
Now, let p, q be two oriented planes of T x (M) ⊂ T x (M).
Denote by χ pq andχ pq the bisectional curvatures of M and ofM with respect to p, q. If X, Y and Z, W are oriented orthonormal bases of p and of q respectively, then from (5.1), (5.2) we derivẽ We conclude the section by remarking that all the formulas occurring in Propositions 6.1, 6.2, 6.3, 6.4, and 6.5 have a clear geometrical meaning. Moreover, taking into account of Remarks 3.1, 3.2, and 3.3, we can assure that the above results do not depend on the choice of the pair of related bases in p, q.
(H, H) 3 g(X, W )g(Y , Z) − g(X, Z)g(Y , W ) + δ g(H, H) 2 g(X, W )g(JY , H)g(JZ, H) + g(Y , Z)g(JX, H)g(JW , H) − δ g(H, H) 2 g(X, Z)g(JY , H)g(JW , H) + g(Y , W )g(JX, H)g(JZ, H) ,
Proofs.
In order to evidence the geometrical meaning of relation (5.3) and to prove the propositions of Section 6, we assume that X, Y and Z, W are related bases of p, q (Section 3). Then, using [7, (4) ], we can write relation (5.3) in the form (6.1) where
To prove Proposition 6.1, assume first that (3.2) is satisfied. So, using the notations of Section 2, we have
Now, recalling definition (3.5) of the symmetries σ p , σ q , we immediately realize that (7.1) can be written in the form (6.2). When (3.7) replaces (3.2), we are led to the same conclusion. We can use the previous proceeding also in the case when p, q are isoclinic planes (Section 3). We have only to change the notations, that is, to replace t m , t M with t * , t * .
In particular, if p, q are orthogonal but not strictly orthogonal (Section 2), there exists a unit vector Y of p (W of q), that results to be orthogonal to any vector of q (of p). Choose a unit vector X of p (Z of q) such that X, Y (Z, W ) be an oriented orthonormal basis of p (of q). It is easy now to realize that X, Y and Z, W are related bases of p, q (Section 3).
Referring to these bases, we have g(Y , W ) = 0. Since p, q are not strictly orthogonal, we have g(X, Z) ≠ 0. So inequality (3.2) is satisfied. It is now immediate to check that the first addend of (6.2) vanishes and that cos pq = 0 by (3.4) . Therefore (6.3) is proved.
Finally, let p, q be strictly orthogonal (Section 2).Then any orthonormal basis X, Y of p and any orthonormal basis Z, W of q form a pair of related bases of p, q. Since we have g(X, Z) = g(Y , W ) = 0, the second member of (7.1) vanishes as well as cos pq and (6.1) reduces to (6.4) .
To prove Proposition 6.2, we consider a unit vector X = Z on the line p ∩ q and choose Y and W in such a way that X, Y and Z, W are oriented orthonormal bases of p and of q, respectively. These bases are related bases and the plane defined by Y , W is the normal plane ν. The proceeding used to prove (6.2) now leads from (7.1) to (6.5) .
Equality (6.5) can be also regarded as a limiting case of (6.2), the plane t m degenerating into the line p ∩ q and t M tending to the normal plane ν.
In particular, if p, q are orthogonal, then g(Y , W ) = 0. Consequently, since we have σ p (JH) p∩q ∈ p ∩ν, σ q (JH) p∩q ∈ q ∩ν, we get cos pq = 0 and the first addend of (6.5) vanishes.
In order to prove Proposition 6.3, we consider the special case q = p, recalling that χ pp = K p andχ pp =K p (see [7, page 149] ). Let X, Y and Z, W where Z = X and W = Y , be orthonormal oriented bases of p and of q = p, respectively. Since these bases are related bases of p, q (Section 3), we have relation (6.1) where Ᏹ is given by (7.1). Remarking that in the present case (7.1) reduces to Ᏹ = (g(JH, X))
by virtue of (2.2) we have Ᏹ = g((JH) p ,(JH) p ). It is now immediate to check that (6.1) reduces to (6.7). Finally, the relation (6.8) is a direct consequence of (6.7) and of [7, (3) ].
We prove now Proposition 6.4. As we have seen at the beginning of the section, if X, Y and Z, W are related bases of p, q then we have (6.1) where Ᏹ is given by (7.1). We assume first that (3.2) is satisfied. So we can use (7.2). Since p, q are not orthogonal, taking account of (3.1) we find g(X, Z) ≠ 0 and g(Y , W ) ≠ 0. Then, recalling (3.3) and (3.4), we have cos pq
3)
It is now easy to check that (7.1) can be written in the form (6.9). When (3.7) replaces (3.2) we arrive to the same conclusion.
If p, q are isoclinic planes, that is, α m = α M = α * (Section 3), then we have either (3.6) or (3.9). Relation (7.3) shows that the two cases occur when cos pq > 0, or cos pq < 0, respectively. Using (3.6), (3.9) , and (7.2) where t * , t * replace t m , t M (Section 3), we see immediately that (7.1) reduces to (6.10). If at x we have λ = 2µ, then δ = 0. We end the paper with another special case.
Remark 8.5. We consider the H-umbilical submanifolds, such that for any U of Ꮿ we have µ = |H|. Then the relations giving the differencesχ pq −χ pq of the bisectional curvatures for the above mentioned submanifolds and for the totally umbilical submanifolds differ only for an additional term. In particular, the expressions ofχ pq −χ pq are the same in both cases, when in U we have λ = 2µ = 2|H|. 
